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缩略语索引 
 
 
 
 
 
 
缩略语 英文全名 
HCC Hepatocellular Carcinoma 
DMSO Dimethyl Sulphoxide 
MEN1 multiple endocrine neoplasia type1 
Bcl-2 B-cell lymphoma 2 
MLL Mixed lineage leukemia 
Bcl-xL B-cell lymphoma-extra large 
EZH2 Enhancer of zeste homolog 2 
H3K4me3 Histone H3 trimethyl Lys4 
H3K79me3 Histone H3 trimethyl Lys79 
H3K79me2 Histone H3 dimethyl Lys79 
H3K27me3 Histone H3 trimethyl Lys4 
PSMA7 Proteasome subunit alpha type-7 
CgA Chromogranin 
NCAM（CD56） Nerve cell adhesion molecule 
Syn Synaptophysin 
CUL4A Cullin-4A 
CUL4B Cullin-4B 
MDM2 Mouse double minute 2 homolog 
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摘 要 
肺癌（Lung cancer）和肝细胞癌（Hepatocellular Carcinoma，HCC）都是世
界上最常见的六大恶性肿瘤之一，也是人类最主要的致死原因之一。多发性内分
泌肿瘤 1 型综合征（multiple endocrine neoplasia type1，MEN1）是一种以甲状旁
腺、垂体前叶瘤、胰岛等内分泌器官肿瘤为特征的家族性常染色体疾病，其关键
的致病基因之一是 MEN1 基因，该基因编码 menin 蛋白。我们实验室发现在肺癌
中 MEN1 作为一个典型的抑癌基因发挥抑癌作用，同时 menin 抑制肺神经内分
泌肿瘤的分化，而在肝细胞肝癌中 MEN1 则作为癌基因发挥促癌作用。因此，阐
明 menin 在不同癌症系统中不同生物学功能的机制研究有利于揭示癌症特异性
发病机制，对疾病的治疗具有重要的指示意义。 
本研究主要以肝细胞癌、非小细胞肺癌细胞系及 MEN1 相关动物模型为研
究对象，分两条主线探索 menin 调控 P53 的规律。在肺癌中，用免疫组织化学反
应证明了 MEN1 杂合敲除小鼠肺组织中神经内分泌肿瘤 Marker 的高表达，表明
menin 可以抑制肺神经内分泌分化的作用，并且 menin 与 P53 表达具有正相关
性。在肺癌细胞中利用蛋白质免疫印迹技术明确 menin 能够促进 P53 的表达，并
且可能通过H3K4me3参与调控。在肝细胞癌中，使用蛋白质免疫印迹技术和 qRT-
PCR 验证了 HepG2 细胞中 menin 过表达能够抑制 P53 的表达，可能通过介导
H3K4me3 来调控 P53，并初步证明了 menin 抑制 P53 不通过泛素化酶 PSMA7
和 CUL4 A 泛素化降解作用。 
该课题初步探索了 menin 在肺癌和肝癌中明确 menin 对 P53 的调控关系，
及初步探索了其调控机制及生物学意义。本研究将有助于揭示相关癌症发生分子
学机制，对 menin 和 P53 通路为靶点的癌症早期诊断和治疗具有积极的指导意
义。 
关键词：肺神经内分泌分化 MEN1 p53 
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Abstract 
Lung cancer and Hepatocellular Carcinoma (HCC) are one of the six most 
common malignancies in the world and one of the most important causes of death in 
humans. Multiple endocrine neoplasia type 1 (MEN1) is a familial autosomal disease 
characterized by endocrine organ tumors such as parathyroid, anterior pituitary tumor 
and islet, and its key pathogenic genes is MEN1, which encodes the menin protein. Our 
laboratory found that MEN1 as a typical tumor suppressor gene play a role in tumor 
suppression in lung cancer, and menin inhibits the pulmonary neuroendocrine tumor 
differentiation.However,MEN1 as a oncogene plays a important role in HCC. Therefore, 
it is helpful to elucidate that mechanisms of different biological functions of menin in 
different tumor systems is helpful to reveal the mechanism of cancer-specific 
pathogenesis, which is of great significance to treat the disease. 
In this research, hepatocellular carcinoma cell line, non-small cell lung cancer cell 
line and MEN1-related animal model were used to study the regulation of P53 in two 
main different cancers. In lung cancer, the expression of Marker in neuroendocrine 
tumors of MEN1 heterozygous loss mice was confirmed by immunohistochemical 
reaction, which indicated that menin could inhibit the differentiation of pulmonary 
neuroendocrine differentiation and the correlation between menin and P53 expression. 
In lung cancer cells using protein immunoblotting technology to clarify menin can 
promote the expression of P53, and may be involved in the regulation of H3K4me3. In 
HCC, menin over-expression inhibited p53 by Western blotting and qRT-PCR in HepG2 
cells. It was possible to regulate P53 by mediating H3K4me3, and it was proved that 
menin inhibited P53 from ubiquitination Enzyme PSMA7 and CUL4 A ubiquitination 
degradation. 
This study explored the key biological effects of menin and lung cancer on lung 
cancer, and clarified the regulation relationship of menin on P53 in these two kinds of 
cancer systems and explored its regulatory mechanism. The deepening of this study will 
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help to reveal the epigenetic mechanism of the occurrence of cancer, malein and P53 
pathway as the target of early diagnosis and treatment of cancer has a positive guiding 
significance. 
Key Words: pulmonary neuroendocrine differentiation;MEN1;p53. 
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